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Square pegs in round holes Investigation 3AMAS  

Take-home section—solutions 

Part A 

Question 4 

Mark Description 

N/A 

(a) The area of the triangle is 
223 cma×  

(b) The radius of the inscribed circle is cm
a

3
 

 The radius of the circumscribed circle is cm
a

3
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(c) (i) Area of the inscribed circle is 
22

3
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  Percentage of material wasted is %.53391003
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 (ii) Area of circumscribed circle is 
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  Percentage of material wasted is %.6558100
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(d) (i) is more efficient. 

 

Question 5 

Mark Description 

N/A 

(a) The area of the square is 
224 cma  

(b) The radius of the inscribed circle is cma  

 The radius of the circumscribed circle is cma×2  

(c) (i) Area of the inscribed circle is 
22

cma×π  

  Percentage of material wasted is ( ) %.462110044 =×÷− π  

 (ii) Area of circumscribed circle is 
222 cma×π  

  Percentage of material wasted is ( ) %.3436100242 =×÷− ππ  

(d) (i) is more efficient. 

 

Question 6 

Mark Description 

N/A 

(a) The area of the hexagon is 
2236 cma  

(b) The radius of the inscribed circle is cma×3  

 The radius of the circumscribed circle is cma2  

(c) (i) Area of the inscribed circle is 
223 cma×π  

  Percentage of material wasted is ( ) %.31910036336 =×÷− π  

 (ii) Area of circumscribed circle is 
224 cma×π  

  Percentage of material wasted is ( ) %.30171004364 =×÷− ππ  

(d) (i) is more efficient. 
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Question 7 

Mark Description 

N/A 
The percentage of material wasted is greatest when the triangle is cut and least when the hexagon is cut 

from the circle.  As the number of sides increases, the percentage of material wasted decreases. 

 

Part B 

Question 1 

Mark Description 

N/A 

(a) Area of paddock = 
22 57624 m=  

 Grazing area  = 
22 09711312

4

1
m.=×× π  

 Percentage area = 19.635% 

(b) Length of rope : 

 Solve:  
2

576

4

1 2
=×× πr  for r. 

 Length of rope  = 19.149 m. 

(c) The shared area consists of 2 congruent segments. 

 In this diagram, triangle ABC is right-angled. 

 (The diagonals of a square are perpendicular.) 

 The length of AB = m24
2

2
×  

 (AB is half the diagonal of the square.) 

 The length of AC = 19.149 m 
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    = 0.482 radians 

 The area of each segment  = ( ) 22 4820482014919
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1
m.sin.. −×  

      

     = 3.375 
2

m  

 The shared area   = 6.75 
2

m  
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